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Thermal Barrier Coatings in Hydrogen-Fired IGCC Turbines 

- Increased mass flow of syngas fuel 
- Increased heat transfer from water vapor 
- Impact of water vapor on oxidation 
- Contaminants 

- Material requirements and selection 
- Processing impacts on microstructure 
and properties 
- Iterative coating design and testing 
- Industry feedback and knowledge 
transfer 

Courtesy of GE 

2 



3 TBC degradation in IGCC is more complex than in natural gas turbines 
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Can lead to degradation of 
top coat and also leads to 

increased bond coat 
oxidation 

Leads to localized coating 
spallation 

Leads to increased 
sintering rates and higher 

temperature at the 
TBC/Substrate interface 

Diffusion of coat ash species into the top 
coat can lead to local spallation and can 

increase bond coat oxidation 

Stress develop during TS processing and 
also result from thermal expansion 

mismatch between the TBC and substrate 

TBC degradation in IGCC is more complex than in natural gas turbines 
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